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Abstract 
Optimism has been associated with reduced suicidal ideation, but there have been few studies in 
patients at high suicide risk. We analyzed data from three study populations (total N=319) with 
elevated risk of suicide: (1) patients with a recent acute cardiovascular event, (2) patients 
hospitalized for heart disease who had depression or an anxiety disorder, and (3) patients 
psychiatrically hospitalized for suicidal ideation or following a suicide attempt. For each study 
we analyzed the association between optimism (measured by the Life-Orientation Test-Revised) 
and suicidal ideation, and then completed an exploratory random effects meta-analysis of the 
findings to synthesize this data.  The meta-analysis of the three studies showed that higher levels 
of self-reported optimism were associated with a lower likelihood of suicidal ideation (odds ratio 
[OR]=.89, 95% confidence interval [CI]=.85-.95, z=3.94, p<.001), independent of age, gender, 
and depressive symptoms. This association held when using the subscales of the Life Orientation 
Test-Revised scale that measured higher optimism (OR=.84, 95% CI=.76-.92, z=3.57, p<.001) 
and lower pessimism (OR=.83, 95% CI= .75-.92], z=3.61, p<.001). These results also held when 
suicidal ideation was analyzed as an ordinal variable. Our findings suggest that optimism may be 
associated with a lower risk of suicidal ideation, above and beyond the effects of depressive 
symptoms, for a wide range of patients with clinical conditions that place them at elevated risk 
for suicide.  
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Suicide is a major public health problem (e.g., Fleischmann and De Leo, 2014) and is 
responsible for 800,000 deaths worldwide each year (World Health Organization, 2014). Given 
the prevalence of suicide, much attention has been paid to identifying suicide risk factors, 
including specific demographic (e.g., age), social (e.g., unemployment), medical (e.g., pain), and 
psychological characteristics (e.g., psychosis; Hawton and van Heeringen, 2009). Among these 
risk factors, one of the most consistent findings is that individuals with chronic medical and 
psychiatric conditions have a substantially elevated risk of suicide (Hawton and van Heeringen, 
2009, Kishi et al., 2001).  
Along with identifying risk factors for suicide, however, it is critical to identify factors 
that may mitigate the risk of suicide (Knox et al., 2004, Wingate et al., 2006). Recent 
investigations suggest that some factors such as social support (Hirsch and Barton, 2011), 
meaning in life (Kleiman and Beaver, 2013), and positive affect (Hirsch et al., 2009) are 
associated with fewer suicidal thoughts and behaviors. Preliminary research regarding optimism 
(defined as generalized expectations for a positive future) consistently indicates that it is also 
inversely related to suicidal thoughts and behaviors (Bryan et al., 2013, Chang et al., 2013, 
Hirsch et al., 2007, O'Keefe and Wingate, 2013).  
The beneficial effects of optimism on suicidal ideation may be distinguished from the 
adverse effects of depression and hopelessness. Low optimism is not synonymous with the 
presence of depression and hopelessness (Glanz et al., 1995, Rasmussen et al., 2009), and it may 
be a more durable trait (Glanz et al., 1995, Rasmussen and Wingate, 2011). Furthermore, 
empirical studies have found that optimism’s association with fewer suicidal thoughts has been 
independent of the effects of depression and hopelessness (Hirsch et al., 2007, O'Connor et al., 
2008). Hirsch et al. (2007) found that among young college students, optimism was significantly 
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OPTIMISM AND SUICIDAL IDEATION  2 
associated with lower suicidal ideation on multivariable analysis including depression and 
hopelessness, and O’Connor et al. (2008) similarly found that positive future thinking was 
associated with lower risk for subsequent suicidal ideation, independent of depression, 
hopelessness, and baseline suicidal ideation in a population of patients hospitalized for suicidal 
self-harm.  
To date, most investigations of the association between optimism and suicidal thoughts 
have studied young, healthy participants (Hirsch et al., 2006). Few studies regarding optimism’s 
association with suicide have included patients with medical or psychiatric conditions, a cohort 
at elevated risk for suicide (Amer and Hamdan-Mansour, 2014, Hawton and van Heeringen, 
2009). Accordingly, we separately examined the association between optimism (measured via 
the Life Orientation Test-Revised [LOT-R]; Scheier et al., 1994) and suicidal ideation in three 
different study populations with elevated risk for suicide. These included a largely 
psychologically healthy population of patients with heart disease, a group of cardiac patients 
with mood or anxiety disorders, and a set of medically healthy patients who were hospitalized for 
suicidal ideation or attempted suicide. We assessed the connection between optimism and 
suicidal ideation in each cohort controlling for age, gender, and depressive symptoms. We then 
combined the findings from the three individual analyses in an exploratory meta-analysis. We 
hypothesized that greater optimism would be associated with lower suicidal ideation, 
independent of age, gender, and depression, across all three of these at-risk populations that have 
rather different overall risk for suicide. 
Methods 
Overview. This analysis examined a total of three studies, individually and via meta-
analysis. All three studies in this report were carried out in accordance with the latest version of 
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the Declaration of Helsinki, Institutional Board Review approval was obtained prior to study 
initiation, and written informed consent was obtained from all participants. 
Study 1 was the Gratitude Research in Acute Coronary Events (GRACE) study 
(clinicaltrials.gov identifier NCT: 01709669), a 6-month observational study enrolling 
participants between September 2012 and January 2014. The GRACE study examined the 
impact of psychological constructs (e.g., optimism, gratitude) on subsequent outcomes (e.g., 
biomarkers, health behaviors, and rehospitalization) in patients with acute cardiac illness; 
methods and results have been described in detail elsewhere (Huffman et al., 2015a, Huffman et 
al., 2015b).  
Study 2 was the Management of Sadness and Anxiety in Cardiology (MOSAIC) trial 
(clinicaltrials.gov identifier NCT: 01201967), a randomized controlled trial of a depression and 
anxiety collaborative care management intervention that enrolled patients who were hospitalized 
for acute cardiac illness at an urban academic medical center between September 2010 and 
December 2012. Participants were randomized to 24 weeks of the multipronged collaborative 
care intervention (utilizing a social work care manager to coordinate care) or to treatment as 
usual. Methods and main study results have been described in detail elsewhere (Huffman et al., 
2013, Huffman et al., 2014b). 
Study 3 was the Longitudinal Assessment of Positive States (LAPS) Study 
(clinicaltrials.gov identifier NCT: 01398891), a prospective observational study of 44 adults who 
were enrolled during hospitalization for suicidal thoughts or behavior between May 2011 and 
February 2013. Participants’ psychological status was measured via self-report assessments over 
8 weeks.  
After examining the relationship between optimism and suicidal ideation in each study, 
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we performed an exploratory meta-analysis to synthesize the effects of optimism on suicidal 
ideation across these samples. Random effects models were used to examine associations 
between the LOT-R scale and suicidal ideation as measured by relevant items on scales used in 
the above studies; analyses were repeated using the LOT-R subscales. 
Study 1 (GRACE)  
Participants and procedures. Participants were patients who had been admitted to an 
urban academic medical center for an acute coronary syndrome (ACS), defined as myocardial 
infarction or unstable angina. Study exclusion criteria included an ACS occurring in the setting 
of another medical procedure, a comorbid terminal medical condition, inability to complete 
physical activity, and cognitive deficits diagnosed by a 6-item screening test (Callahan et al., 
2002). As part of study procedures, self-report measures were administered at 2 weeks, 3 
months, and 6 months after discharge. Participants’ baseline sociodemographic and medical 
characteristics were collected via patient self-report at enrollment and medical record review.  
Measures. Dispositional optimism was assessed using the well-validated 6-item LOT-R. 
Example items include the positively worded “I expect more good things to happen to me than 
bad” and the negatively worded “I hardly ever expect things to go my way.” Participants 
responded to each item with the following scale: 4 = agree a lot, 3 = agree a little, 2 = neither 
agree nor disagree, 1 = disagree a little, and 0 = disagree a lot. Per convention (Scheier et al., 
1994), a total optimism score was computed by reverse-scoring the negatively-worded items and 
summing the responses of all six items. The LOT-R has previously demonstrated acceptable 
convergent and discriminant validity (Scheier et al., 1994). The internal consistency of the LOT-
R in the Study 1 sample (α = .85) was good, consistent with its demonstrated reliability in other 
samples (Scheier et al., 1994). In addition to the total optimism scale, the LOT-R contains two 
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embedded 3-item optimism and pessimism subscales, with higher scores on each subscale 
representing higher optimism and lower pessimism, respectively. In our sample, Cronbach’s 
alpha for the optimism subscale (α = .75) and pessimism subscale (α = .83) were similar to 
previous estimates of reliability for each subscale (Vassar and Bradley, 2011).  
Depression was measured using the first eight items (PHQ-8) of the nine-item Patient 
Health Questionnaire-9 (PHQ-9). The PHQ-9 asks about the nine core symptoms (each scored 0-
3) of depression (American Psychiatric Association, 2013). For each item (e.g., “Trouble 
concentrating on things, such as reading the newspaper or watching television”), respondents 
were asked to report whether they had experienced the symptom “not at all” “several days,” 
“more than half of the days,” or “nearly every day” over the past two weeks. The PHQ-9 has 
been validated in medical populations (Kroenke et al., 2001), and its use is recommended by the 
American Heart Association to assess depression (Lichtman et al., 2008). The eight-item PHQ-8 
(all depression items except suicidal ideation) is increasingly used in clinical settings as a stand-
alone measure of depression. The PHQ-8 has itself been validated in large population-based 
cohorts (Kroenke et al., 2009, Wells et al., 2013) as well as in patients with coronary artery 
disease (Razykov et al., 2012) and heart failure (Pressler et al., 2011). In this and all studies in 
this report, validated scales, which are not equivalent to formal clinical diagnoses, were used to 
assess depression. The scales, rather than structured diagnostic interviews, were used because of 
their lesser burden on participants, increasing use in clinical practice, greater applicability to 
multiple settings (i.e., staff trained in full diagnostic interviews are not required), and good 
correlation with formal depression diagnoses. For example, elevated scores (>10) on the PHQ-8 
are closely linked to formal diagnoses of major depression (Kroenke et al., 2009). Further 
supporting the use of this scale was the good internal consistency of the PHQ-8 in this sample (α 
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= .81), consistent with prior studies of the PHQ-8 and PHQ-9 (α = .82-.89; Kroenke et al., 2009, 
Marks et al., 2005, Pressler et al., 2011). 
Suicidal ideation was assessed via Item 9 of the PHQ-9, which inquires about “thoughts 
that you would be better off dead or of hurting yourself in some way.” According to convention 
and prior studies of suicide using Item 9 (Lossnitzer et al., 2009, Razykov et al., 2012, Shemesh 
et al., 2009), any positive response to this item (e.g., “several days”) was considered indicative of 
suicidal ideation. In addition to analyzing suicidal ideation as a dichotomous variable, in 
secondary analyses we also analyzed suicidal ideation (PHQ-9 Item 9) as an ordinal variable (0-
3) to assess relationships between optimism and suicidal ideation when additionally considering 
the frequency of sucidal thoughts.  
Analytic strategy. Generalized estimating equations with an exchangeable working 
correlation structure for observations within a subject and robust standard errors were used to 
assess associations between optimism and suicidal ideation at all assessments (2 weeks, 3 
months, and 6 months post-discharge). Initial analyses examined associations between total 
optimism score (LOT-R) and suicidal ideation (PHQ-9 Item 9), controlling for age and gender. 
For the main analysis, depressive symptoms (PHQ-8) were also included in the model. Analyses 
were repeated using the optimism and pessimism subscales as the primary independent variable. 
Odds ratios and coefficients are larger for each one-point change on the LOT-R subscales 
compared to the total scale because of the smaller score range for the subscale (3 items) than for 
the total scale (6 items). For secondary analyses examining suicidal ideation as an ordinal 
variable, ordinal logistic regression was used; robust standard errors were used to account for 
clustering within subjects. For this study, and subsequent studies in this report, analyses were 
performed using Stata version 11.0 (StataCorp: College Station, TX), all tests were two-tailed, 
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and statistical significance was set at p < .05. 
Study 2 (MOSAIC) 
Participants and procedures. Eligible patients were at least 18 years of age, fluent in 
English, admitted for a primary cardiac diagnosis of ACS, heart failure, or arrhythmia, and found 
to have a psychiatric diagnosis of clinical depression, generalized anxiety disorder, or panic 
disorder. Clinical depression was defined using the PHQ-9, with ≥5 symptoms—including either 
depressed mood or anhedonia—present for more than half the days over the prior 2 weeks. We 
did not require formal major depression based on a comprehensive diagnostic interview because 
elevated but subsyndromal levels of depressive symptoms in cardiac patients are still linked to an 
elevated risk of repeat cardiac events or mortality (Bush et al., 2001) and because our PHQ-9-
based criteria already closely approximated the more time-consuming structured interview for 
major depression. Generalized anxiety disorder and panic disorder diagnoses were made using 
the Primary Care Evaluation of Mental Disorders anxiety modules for these two disorders 
(Spitzer et al., 1994).  
Patients were excluded if they had a terminal medical condition, had cognitive 
disturbance on a 6-item cognitive screen (Callahan et al., 2002), had acute medical symptoms 
that precluded participation, or met psychiatric exclusion criteria (bipolar disorder, psychotic 
symptoms, active suicidal ideation with current intent or plan, or substance use disorder active 
within the past month). Bipolar disorder and psychotic symptoms were assessed using the 
appropriate modules of the Mini International Neuropsychiatric Interview (MINI; Pinninti et al., 
2003). Substance abuse was assessed using the CAGE questionnaire; scores >2 resulted in 
exclusion (Mayfield et al., 1974). Acute suicidal ideation was assessed via a detailed suicide 
assessment (Suarez et al., 2015) prompted by a positive score on Item 9 of the PHQ-9. 
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Given that the MOSAIC trial was an intervention study with participants receiving 
different treatments post-enrollment, we utilized only baseline data for the purposes of this 
analysis. All baseline self-report measures (e.g., LOT-R) were administered pre-randomization 
by study staff at the time of enrollment. Baseline sociodemographic and medical data were 
collected via self-report and medical record review by blinded study staff.  
Measures. The LOT-R was added to the MOSAIC assessment battery in September 
2011, after 72 participants had been enrolled. Measures of optimism (LOT-R), depression (PHQ-
8), and suicidality (Item 9 of the PHQ-9) were identical to Study 1. In this sample, internal 
consistency values for the total LOT-R (α = .85), optimism subscale (α = .71), and pessimism 
subscale (α = .87) at baseline were adequate. Internal consistency for the PHQ-8 was relatively 
low (α = .56); removing somatic items from the scale (sleep, appetite, concentration, and 
psychomotor items) based on previously published factor loading studies of the PHQ-9 (de Jonge 
et al., 2007) resulted in an improved but still low internal consistency (α = .64).  
Analytic strategy. Multivariate logistic regression was used to assess the cross-sectional 
association between optimism and suicidality, controlling for age, gender, and depressive 
symptoms. As before, an initial analysis of the association between the total optimism scale and 
Item 9 was performed, controlling for age and gender. Depression (PHQ-8) was then added to 
the multivariate model for the primary analysis. Analyses were repeated using the optimism and 
pessimism subscales of the LOT-R. As in Study 1, we repeated analyses using Item 9 as an 
ordinal variable, using ordinal logistic regression.  
The low internal consistency of the PHQ-8 in this hospitalized cardiac population may 
have been due to elevated somatic symptom scores related to the acute medical illness. For this 
reason, we repeated all analyses from this study using baseline PHQ-2 scores (Kroenke et al., 
M
AN
US
CR
IP
T
 
AC
CE
PT
ED
ACCEPTED MANUSCRIPT
OPTIMISM AND SUICIDAL IDEATION  9 
2003). The PHQ-2 contains the two cardinal symptoms of depression (depressed mood and 
anhedonia) and should be less prone to overlap with somatic symptoms.  
Study 3 (LAPS) 
Participants and procedures. Eligible patients were hospitalized on the inpatient 
psychiatric unit of an urban academic medical center for acute suicidal ideation or following a 
suicide attempt, confirmed by the patient’s primary psychiatric team. Patients were excluded if 
they were unable to read or speak English, had psychosis (as identified by the relevant Mini 
International Neuropsychiatric Inventory [MINI] module; Pinninti et al., 2003), or had cognitive 
impairment on a 6-item cognitive screen (Callahan et al., 2002). Baseline self-report assessments 
were conducted during hospitalization on the day prior to discharge; baseline sociodemographic 
and medical characteristics were obtained via patient report and medical record review. Study 
staff conducted follow-up assessments by phone at 2, 4, and 8 weeks post-discharge.  
Measures. Optimism was again measured via the LOT-R. Internal consistency of the 
total LOT-R and subscales was good (αtotal = .91, αoptimism = .85, and αpessimism = .87). Depression 
was measured via the 16-item Quick Inventory of Depressive Symptomatology Self-Report 
(QIDS-SR; (Rush et al., 2003)), a well-validated instrument with high reliability and good 
internal consistency (α = .86; Rush et al., 2003, Trivedi et al., 2004). As with the PHQ-9, we 
used this self-report scale for this study rather than formal diagnostic interviews to reduce 
participant burden and given good correlation with interview-based major depression diagnoses. 
The QIDS-SR contains 16 questions (scored 0-3) that assess the nine Diagnostic and Statistical 
Manual-based criterion symptoms of depression (American Psychiatric Association, 2013). 
Scores of 0-5 indicate no depression; 6-10 indicate mild depression; 11-15 indicate moderate 
depression; 16-20 indicate severe depression; ≥21 indicate very severe depression (Rush et al., 
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2003). Internal consistency in this population, at baseline, was good (α = .82). 
As with the PHQ-9, the QIDS-SR has a single question that asks directly about suicidal 
ideation (Item 12: “Thoughts of my own death or suicide”). This item has been used to assess 
self-reported suicidal ideation in prior studies of patients with depression (Gao et al., 2015, Laje 
et al., 2007, Zisook et al., 2009). As with the PHQ-9 in Studies 1 and 2, we split the QIDS-SR 
into a scale for depression (QIDS-SR-depression: 15 items) and the suicide item (QIDS-SR Item 
12). The QIDS-SR-depression scale without the suicide item maintained good internal 
consistency (α = .81).  
Analytic strategy. Generalized estimating equations with an exchangeable working 
correlation structure and robust standard errors were used to assess relationships between 
optimism and suicidal ideation (as assessed by QIDS-SR Item 12) at all study time points 
(baseline, 2 weeks, 4 weeks, and 8 weeks). Consistent with the previous studies in this report, 
initial analyses examined associations between optimism and suicidality controlling for age and 
gender. The main analysis added depression (QIDS-SR-depression scores) to the model. 
Analyses were repeated using the optimism and pessimism subscales of the LOT-R. For 
consistency with the Study 1 and 2 analyses, and based on prior studies using the QIDS-SR to 
examine suicidal ideation (Gao et al., 2015, Laje et al., 2007, Zisook et al., 2009), we analyzed 
the suicide item as a dichotomous variable, with all responses other than “I didn’t think of 
suicide or death” (score = 0) recorded as suicidal ideation. We again analyzed suicidal ideation 
as an ordinal variable (0-3 score on QIDS-SR Item 12) in secondary analyses, using ordinal 
logistic regression with robust standard errors.  
 Exploratory Meta-analysis 
To synthesize the effects of optimism on suicidal ideation across these samples, we 
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performed an exploratory meta-analysis. Random effects models were used to meta-analyze the 
results of the individual studies regarding the association between optimism (LOT-R) and 
suicidal ideation (PHQ-9 Item 9 or QIDS-SR Item 12), controlling for age, gender, and 
depressive symptoms. To obtain a global assessment of effect size as outlined by odds ratios 
(OR), the ORs in individual studies were weighted by the magnitude of the standard error to 
account for the precision of the OR estimate in each study. As in the individual study analyses, 
we repeated analyses with LOT-R subscale scores.  
Study heterogeneity was explored using the chi-square test of heterogeneity (Q) and the 
I2 statistic derived from Q and the degrees of freedom. I2 estimates the degree of variance in a 
pooled effect size that can be accounted for by heterogeneity. Values of 25%, 50%, and 75% are 
considered low, moderate, and high, respectively (Higgins et al., 2003). As for the individual 
studies, analyses were performed in Stata 11.0, all tests were two-tailed, and p < .05 was 
considered significant. 
 
Results  
Study 1 (GRACE) 
A total of 164 participants enrolled and provided LOT-R and PHQ-9 data. Of these, 164 
(100%) provided data at 2 weeks, 163 (99%) at 3 months, and 156 (95%) at 6 months following 
discharge. Table 1 displays the age and gender of participants, as well as baseline optimism and 
depression scores; eTable 1 displays the full baseline characteristics of the study population. 
Overall, the mean age of the sample was 61.5 years (standard deviation [SD] = 10.5), 137 
participants (83%) were men, the mean total LOT-R was 17.7 (SD = 5.6), similar to population-
based norms (M = 16.1, SD = 4.1; Glaesmer et al., 2012), and the mean PHQ-8 was 4.2 (SD = 
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4.3), representing low levels of depression in most participants. Mean PHQ-8 score among those 
with a positive Item 9 (representing suicidal ideation) was 13.7 (SD = 5.4; range 5-24), compared 
to a mean of 3.4 (SD = 3.7; range 0-21) among those with a negative Item 9.  
Controlling for age and gender, optimism measured via LOT-R total score was 
significantly and inversely related to suicidal ideation (β = -.29; 95% confidence interval [CI] [-
.39, -.19], p < .001). Additionally controlling for depression measured via PHQ-8, optimism 
remained significantly associated with lower risk of suicidal ideation (β = -.15, 95% CI [-.26, -
.05], p = .017). 
Subscale analysis revealed that higher scores on both the LOT-R optimism subscale (β = 
-.46, 95% CI [-.66, -.27], p < .001) and pessimism subscale (β = -.46; 95% CI [-.65, .28], p < 
.001; higher scores represent lower pessimism) were associated with reduced risk of suicidal 
ideation, controlling for age and gender. These associations held when depressive symptoms 
were also added to the model (optimism subscale: β = -.26, 95% CI [-.49, -.02], p = .034; 
pessimism subscale: β = -.21, 95% CI [-.39, -.03], p = .020). Finally, when suicidal ideation was 
analyzed as an ordinal variable (see eTable 4), LOT-R total scores were significantly associated 
with suicidal ideation (β = -.16, 95% CI [-.30, -.014], p = .032) in the fully adjusted model, as 
were the optimism (β = -.28, 95% CI [-.55, -.014], p = .039) and the pessimism (β = -.22, 95% CI 
[-.44, -.004], p = .046) subscales. 
Study 2 (MOSAIC) 
A total of 112 participants had complete data for analysis (see Table 1 and eTable 2 for 
baseline characteristics). The mean age of the sample was 61.6 (SD = 11.7) years, and 53% were 
women. The mean total LOT-R score was 11.2 (SD = 7.3), substantially lower than in the general 
population, and mean PHQ-8 scores were 15.4 (SD = 4.4). Participants with positive Item 9 
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scores had mean baseline PHQ-8 scores of 17.3 (SD = 3.8; range 8-24), compared to 14.8 (SD = 
4.5; range 4-24) among those with negative Item 9 scores.  
Table 2 displays the results of the analyses examining associations between optimism and 
suicidal ideation. Controlling for age and gender, the total optimism score was significantly and 
inversely related to suicidal ideation (β = -.09, 95% CI [-.16, -.02], p = .012). After controlling 
for depression measured via the PHQ-8, the total optimism score remained inversely associated 
with suicidal ideation (β = -.08, 95% CI [-.15, -.004], p = .039). Controlling for age and gender, 
higher scores on both the optimism subscale (β = -.16, 95% CI [-.29, -.03], p = .014) and the 
pessimism subscale (β = -.13, 95% CI [-.24, -.007], p = .037) were associated with lower rates of 
suicidal ideation. When controlling for depressive symptoms in addition to age and gender, 
associations for both the optimism subscale (β = -.13, 95% CI [-.26, .002], p = .053) and 
pessimism subscale (β = -.11, 95% CI [-.23, .01], p = .072) persisted, but were marginally 
nonsignificant.  
When suicidal ideation was analyzed as an ordinal variable (eTable 4), results were 
highly similar. The LOT-R total score (β = -.077, 95% CI [-.15, -.006], p = .034) was associated 
with reduced suicidal ideation on fully adjusted analyses, and the optimism subscale scores (β = -
.13, 95% CI [-.26, .003], p = .055), and pessimism subscale scores (β = -.12, 95% CI [-.24, .003], 
p = .057) were marginally nonsignificant.  
Repeat analyses with the PHQ-2 were highly similar to those with the PHQ-8. Using the 
LOT-R total score, and accounting for age, gender, and depressive symptoms (PHQ-2), optimism 
was associated with suicidal ideation (β = -.08, 95% CI [-.15, -.01], p = .031). On subscale 
analyses using the PHQ-2 and adjusting for the same variables, the LOT-R optimism subscale (β 
= -.14, 95% CI [-.27, -.01], p = .034), but not the pessimism subscale (β = -.11, 95% CI [-.23, 
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.01], p = .079), was significantly associated with suicidal ideation.  
Study 3 (LAPS) 
Of the 44 participants, all (100%) completed the initial assessment and 38 (86%) 
completed at least one follow-up assessment (n = 29 [66%] at 2 weeks, n = 26 [59%] at 4 weeks, 
n = 30 [68%] at 8 weeks). Table 1 and eTable 3 display the baseline characteristics of 
participants. Mean age of participants was 42.3 years (SD = 14.7); 57% were women. Mean total 
LOT-R scores at baseline (M = 12.4; SD = 6.7) were lower than population norms (M = 15.3; SD 
= 4.1) for this age group (Glaesmer et al., 2012), and QIDS-SR scores (M = 10.6; SD = 6.3) were 
consistent with mild to moderate depression.  
Table 2 again displays the results of the main study analyses. Patients with suicidal 
ideation on QIDS-SR Item 12 had mean QIDS-SR-depression scores of 14.7 (SD = 5.5; range 3-
24), compared to scores of 7.4 (SD = 4.1; range 1-20) in those without suicidal ideation. 
Controlling for age and gender, the total optimism score was significantly and inversely related 
to suicidal ideation (β = -.25, 95% CI [-.35, -.14], p < .001). Higher total optimism score 
remained significantly associated with less suicidal ideation when controlling for depression (β = 
-.16, 95% CI [-.27, -.06], p = .003). Both the optimism subscale (β = -.22, 95% CI [-.41, -.04], p 
= .017) and the pessimism subscale (β = -.28, 95% CI [-.44, -.11], p = .001) were likewise 
associated with risk of suicide, controlling for age, gender, and depression. When QIDS-SR Item 
12 was re-analyzed as an ordinal variable (eTable 4), total LOT-R score (β = -.28, 95% CI [-.45, 
-.11], p = .001), optimism subscale score (β = -.22, 95% CI [-.42, -.02], p = .028), and pessimism 
subscale score (β = -.17, 95% CI [-.28, -.05], p = .004) were all associated with suicidal ideation 
controlling for age, gender, and depression.   
Meta-analysis 
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Using the LOT-R total scores, the three populations (N = 319 participants) showed 
minimal heterogeneity (Q = 2.16, p = .34, I2 = 7.3%, estimate of between-study variance τ2 = 
.0002). Across the studies—controlling for age, gender, and depression—higher total optimism 
score was associated with significantly lower risk of suicidal ideation (OR = .89, 95% CI [.85, 
.95], z = 3.94, p < .001; Figure 1). Utilizing the LOT-R subscales, both the optimism subscale 
(OR = .84, 95% CI [.76, .92], z = 3.57, p < .001; eFigure 1) and pessimism subscale (OR = .83, 
95% CI [.75, .92], z = 3.61, p < .001; eFigure 2) were significantly associated with suicidal 
ideation in the hypothesized direction. As previously noted, effects on the OR per one-point 
LOT-R change are larger for subscales because of the smaller number of items (by half) in each 
subscale.  
 
General Discussion 
Optimism was consistently linked to lower suicidality among three distinct populations of 
patients with recent acute cardiac illness, clinically significant psychiatric conditions, or both. 
The analyzed studies were overall rather heterogeneous in their design: they utilized different 
measures of depression, different timing of follow-up assessments, and different primary study 
goals. Despite this heterogeneity, we observed consistent associations between greater levels of 
optimism and less suicidal ideation.  
Furthermore, these relationships held when suicidal ideation was considered as both a 
dichotomous variable (i.e., as a yes/no variable such that any response greater than zero 
represented suicidal ideation) and an ordinal variable (i.e., as a numerical variable that 
represented the score on the item, such that more severe or frequent suicidal ideation received a 
higher score). This allowed us to assess the presence or absence of suicidal ideation, as well as 
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the frequency and intensity of suicidal thoughts. The strength of the association between 
optimism and suicidal ideation was consistent across the studies, and our findings also generally 
held for both the LOT-R total scale and the LOT-R subscales, suggesting that both greater 
optimism and less pessimism are associated with less suicidal ideation.  
Epidemiologically, there are different patterns of suicidal ideation and behavior across 
age and gender. For example, men have higher rates of completed suicide, while women have 
higher rates of suicidal ideation, and there are increases in suicidal thoughts and behaviors 
among both younger (18-24) and older (>65) populations (Centers for Disease Control and 
Prevention, Crosby et al., 2011, Kessler et al., 2005). In this study, the observed connections 
between optimism and lower suicidal ideation were independent of both age and gender, further 
suggesting that this is a consistent association across demographic characteristics that is not 
restricted to a single population group.  
In addition to being independent of age and gender, the associations between optimism 
and suicidal ideation in our three studies were independent of depression, which is consistent 
with work in prior studies (Hirsch et al., 2007). Depression is a key factor in assessing suicide 
risk, and among people who die by suicide, depression is more common than any other 
psychological disorder (American Foundation for Suicide Prevention, 2015, Cavanagh et al., 
2003). However, depression is not the only contributing factor to suicidal ideation. Indeed, we 
found that although depression scores were generally higher in patients with suicidal ideation, 
individuals with the highest depression scores did not universally have suicidal ideation, and 
some participants with low depression scores (e.g., PHQ-8 scores of 5-10 in Studies 1 and 2) had 
suicidal ideation. This further supports the concept that depression and suicidal ideation are not 
wholly linked and that additional factors such as optimism must be considered.  Furthermore, 
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optimism and depression do not simply represent opposite sides of the same continuum, as 
evidenced by their relatively weak inverse correlations (e.g., a relatively modest Pearson 
correlation (r) of -.30 in a meta-analysis of optimism and health; Rasmussen et al., 2009). This 
may explain why optimism and depression may have distinct, separate effects on suicidal 
ideation, and why we found that optimism’s association with lower risk of suicidal ideation was 
independent of depression in all three of our studies.   
Finally, we found that these connections held when studied in patients with medical 
illness and in those with psychiatric illness, suggesting that the observed connections between 
optimism and suicidality likely apply to many important clinical populations. Our findings are 
consistent with the few existing studies focused on positive psychological constructs and suicide 
risk in medically ill persons. For example, in one study of individuals with diabetes, 
cardiovascular disease, or cancer, optimism was found to protect against suicidal ideation (Amer 
and Hamdan-Mansour, 2014). Studies 1 and 2 add to this literature by specifically examining a 
patient population (i.e., individuals who have cardiovascular illness) with elevated risk of suicide 
but without preexisting psychiatric illness (Larsen et al., 2010). 
Optimism was also connected to suicidal ideation in patients with clinically relevant 
psychiatric illness. This is concordant with a pair of studies, in depressed older adults and 
suicidal inpatients, respectively, that found positive future orientation to be similarly associated 
with reduced suicidal ideation or behavior (Hirsch et al., 2006, O'Connor et al., 2008). 
Importantly, Study 2 was the first to examine connections between optimism and suicidal 
thoughts in patients who had both acute cardiac illness and clinical psychiatric conditions. Of 
note, the cohort of patients followed immediately post-discharge after hospitalization for suicidal 
ideation or behavior (Study 3), a population at exceedingly high risk for suicide compared to the 
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general population (Appleby et al., 1999, Goldacre et al., 1993, Qin and Nordentoft, 2005), had 
the strongest associations between greater optimism and lower suicidal ideation. This suggests 
that the effects of optimism on lower suicidal ideation could be even more powerful in this 
clinical scenario.  
Why might optimism reduce suicidal thoughts?  In prior work, optimism has been 
associated with increased psychological well-being, fewer perceived stressors, reduced tendency 
to become depressed, and greater capacity for problem-solving, all of which have in turn been 
linked to reduced risk for suicidal ideation and behavior (Duberstein et al., 2004, Kroenke et al., 
2009).  Optimism may be relevant in the context of suicide because it is related to adaptive self-
regulation. According to Carver and Scheier (1998), self-regulation involves being able to 
continually identify, pursue, and attain goals, which may be important in life purpose, meaning, 
and generativity, all of which may protect from suicidal thoughts.  
Just as optimism is not at the opposite end of a continuum with depression, low optimism 
is also not identical to hopelessness. Hopelessness, defined as having negative thoughts about the 
future (Beck et al., 1975), is a common feature of depression and has also been linked with an 
increased risk of suicide (McMillan et al., 2007). Although moderately to strongly correlated 
(Eshun, 1999, Hirsch and Conner, 2006, Scheier and Carver, 1985), optimism and hopelessness 
are considered distinct constructs, and low ratings on hopelessness scales reflect a lack of 
hopelessness, not necessarily the presence of optimism (Glanz et al., 1995). Empirically, when 
positive future thinking and hopelessness were both used to predict suicidal ideation, positive 
future thinking but not hopelessness was associated with suicidal ideation (O'Connor et al., 2008, 
Scheier and Carver, 1985). For example, in a study of patients hospitalized for self-harm, 
positive future orientation was a stronger predictor of recurrent suicidality after discharge than 
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global hopelessness (O'Connor et al., 2008). Optimism may therefore have beneficial effects on 
suicidal ideation that differ from the adverse effects of depression or hopelessness, given 
optimism’s emphasis on positive versus negative expectancies.  
Overall, the strengths of these analyses included the use of validated tools to measure 
optimism, depressive symptoms, and suicidal ideation in real-world clinical populations. In 
addition, two of the studies allowed for repeated measurements of optimism over time. We were 
also able to control for key demographic and psychological factors in our individual and 
combined analyses. Finally, to our knowledge, this is the first report to quantitatively synthesize 
multiple studies examining optimism and suicidal ideation across distinct and varied high-risk 
populations of hospitalized patients using meta-analytic techniques.  
There are also several important limitations of the studies and our analyses. These include 
the use of self-reported measures of suicide risk (rather than objective suicide-related outcomes 
such as self-harm or completed suicide) and the use of self-report assessments of optimism that 
require recall of emotional states in the preceding weeks, rather than other methods such as 
ecological momentary assessment, which typically inquire several times daily about emotional 
states and may provide greater accuracy and richness of data (Shiffman et al., 2008). In 
particular, the use of single items from the depression scales as metrics for suicidal ideation was 
an important limitation, as these items may not correlate closely with active suicidal ideation. For 
example, Item 9 on the PHQ-9 can non-specifically elicit suicidal ideation, behavior, or non-
suicidal self-injury, and prior work in medically ill populations has found that the majority of 
persons who respond positively to this item are not at acute suicide risk (Razykov et al., 2012, 
Suarez et al., 2015). 
Limitations related to the samples included recruitment from a single urban academic 
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medical center and a high proportion of White patients in all studies, as well as a high proportion 
of men in Study 1 and a relatively small sample size in Study 3. Finally, the meta-analysis of the 
samples must be considered exploratory given the small number of studies that were included.  
Despite these limitations, these findings suggest a unique contribution of higher optimism 
to reduced suicidal ideation in a wide range of clinical settings. Addressing depression (or 
hopelessness) alone may ignore distinct and durable beneficial effects of optimism, and 
developing specific interventions to promote optimism could represent a promising approach to 
high-suicide-risk patients. At the same time, given that optimism is often considered a trait (and 
that the LOT-R instrument associated with reduced suicidality is a measure of dispositional 
optimism), whether optimism is modifiable remains an open and important question. However, 
brief targeted interventions can improve optimism in patients at high risk for suicide (Huffman et 
al., 2014a), and at least one intervention study (Meevissen et al., 2011) found improvements in 
LOT-R scores over a short timeframe (2 weeks), suggesting that it may be possible to modify 
‘trait’ optimism. Further study is needed to determine whether such interventions would modify 
optimism in these clinical populations, and whether successfully reducing optimism would, in 
turn, result in lower suicide risk. 
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Table 1. Participant characteristics across cohorts. 
 
Characteristic GRACE (N = 164) MOSAIC (N = 112) LAPS (N = 44) 
Age, years 61.5 (10.5; 38-90) 61.6 (11.7; 24-90) 43.0 (14.7; 20-68) 
Gender    
   Men, N (%) 137 (84) 53 (47) 19 (43) 
   Women, N (%) 27 (16) 59 (53) 25 (57) 
Baseline LOT-R 17.7 (5.6; 1-24) 11.2 (7.3; 0-24) 12.4 (6.7; 0-24) 
   Baseline LOT-R Optimism 9.0 (2.9; 0-12) 6.2 (3.8; 0-12) 6.0 (3.6; 0-12) 
   Baseline LOT-R Pessimisma 8.7 (3.3; 0-12) 5.0 (4.3; 0-12) 6.4 (3.6; 0-12) 
Baseline depression      
   PHQ-8 4.2 (4.3; 0-23)  15.4 (4.4; 4-24)  - 
   QIDS-SR-Depressionb - - 10.1 (5.9; 1-24) 
 
Note. Data provided as M (SD; minimum-maximum) unless otherwise noted; LOT-R=Life 
Orientation Test—Revised; PHQ-8=Patient Health Questionnaire-8; QIDS-SR=Quick Inventory 
of Depressive Symptoms—Self-Report. 
a
 Convention for LOT-R subscales is that higher scores represent lower pessimism. 
b
 Includes all items except for suicidal ideation item (Item 12). 
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Table 2. The association between optimism and suicidality across cohorts, controlling for age, 
gender, and depressive symptoms. 
Adjusted for Age and Gender Coefficient (Standard Error in parentheses) 
Characteristic GRACE (N = 165) MOSAIC (N = 112) LAPS (N = 44) 
LOT-R Total Scale -0.29*** (0.05) -0.09* (0.04) -0.25*** (0.05) 
   LOT-R Optimisma -0.46*** (0.10) -0.16* (0.07) -0.35*** (0.09) 
   LOT-R Pessimismb -0.46*** (0.09) -0.13* (0.06) -0.42*** (0.07) 
 
 
 
Adjusted for Age, Gender, and 
Depressive Symptoms 
 
Coefficient (Standard Error in parentheses) 
Characteristic GRACE (N = 165) MOSAIC (N = 112) LAPS (N = 44) 
LOT-R Total Scale -0.15* (0.06) -0.08* (0.04) -0.16** (0.05) 
   LOT-R Optimisma -0.26* (0.12) -0.13~ (0.07) -0.22* (0.09) 
   LOT-R Pessimismb -0.21* (0.09) -0.11~ (0.06) -0.28*** (0.08) 
    
Note. ~ p ≤ .10, * p ≤ .05, ** p ≤ .01, *** p ≤ .001. LOT-R=Life Orientation Test—Revised. 
 
a
 Coefficients for subscales are larger than for the overall scale because coefficients measure the 
effect of a one-point change in the scale on suicide risk, and subscales have half the number of 
items. 
b
 Convention for LOT-R subscales is that higher scores represent lower pessimism.   
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Figure 1. 
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Highlights 
• Optimism and suicidal ideation were measured in three clinical cohorts 
• Higher optimism was associated with lower suicidal ideation in each cohort 
• These findings held when controlling for age, gender, and depressive symptoms 
• Promoting optimism may be a promising approach to reducing suicide risk 
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